Endcap muon tracking and triggering:
Both of these two issues represent a serious limitation on the ATLAS performance beyond design luminosity: reduced acceptance of good muon tracking, and an unacceptable rate of fake high p T Level-1 muon triggers coming from the forward direction.
In order to solve the two problems together, ATLAS proposes to replace the present muon Small Wheels with the 'New Small Wheels' (NSW). The NSW is a set of precision tracking and trigger detectors able to work at high rates with excellent real-time spatial and time resolution. These detectors can provide the muon Level-1 trigger system with online track segments of good angular resolution to confirm that muon tracks originate from the IP. In this way the end-cap fake triggers will be considerably reduced. With the proposed NSW the ATLAS muon system will maintain the full acceptance of its excellent muon tracking at the highest LHC luminosities expected. At the same time the Level-1 low p T (typically p T > 20 GeV) single muon trigger rate will be kept at an acceptable level.
The η coverage of the proposed NSW (and the existing Small Wheel) is 1.3 < |η| < 2.7. The remaining region of the inner station 1.0 < |η| < 1.3 is covered by the existing EIL4 detectors of the current muon end-cap system. The TGC chamber in EIL4 will be used to provide a rough confirmation that a particle has traversed the end-cap toroid zone, reducing the fake end-cap triggers in this region. The EIL4 chambers however only cover about 50% of the full azimuthal angle, while the rest of the space taken by the barrel toroid coils. A plan for a small scale upgrade is being studied to fill the uncovered region.
Prior to the installation of the NSW in 2018, the existing TGC chambers of the Small Wheel and EIL4 will be integrated in the end-cap trigger system during LS1 to reduce fake triggers within a limited acceptance 1.0 < |η| < 1.9. Due to the small number of layers (2 layers/chamber) and coarse spatial segmentation of the existing detector, only a rough hit position can be used 
